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E.H.rueapzu3oe u M.ESueapzmoe 



OBJIACTb TEXHHKH 



HacroHinee H3o6peTeHHe othochtch k MaTepHajioBe^eHHio, b oco6chhocth k 

SJieKTpOHHOMy, K nOJieBWM 3MHCCH0HHHM IipH6opaM, a TaKJKe K IIpeUH3HOHHOMy 
HHCTpyMeHTapHK) JUIJI HayHHWX H npOH3BOflCTBeHHO-TeXHOJIOrHHeCKHX HCCJie^OBaHHH, B 
TOM MHCJie WIH 06Hapy>KeHHJI H H3MepeHHH 3JieKTpHHeCKHX, aTOMHMX H HHblX CHJI, 

B03HHKaioinHX npH B3aHMOAeHCTBHH Tea c pa3MepaMH h Ha paccroaHHHX, 

npH6jIH>KaiOmHXCH K aTOMHblM. 



H3BeCTHbI OCTpHHHbie CTpyKTypbl flflSl 3JieKTpOHHbIX yCTpOHCTB Ha OCHOBe 

HaHOTpy6oK. B HacrHOCTH, H3BecTHbi nojieBbie 3MHTTepbi Ha ochobc yrvnepczmbix 
HaHOTpy6oK, HaHeceHHbie Ha nnocKHe nofljioaacH [1-5]. Qxmaico, HaHOTpySKH Ha nnocKHx 
noanoHOcax [1] noKa3biBaK)T b noneBog smhcchh HeBOcnpoH3BO^HMbie pe3yjn>TaTbi 
noTOMy, hto aneKTpHHecKoe nojie pacnpeaejiaeTca MOKny HaHOTpySicaMH HeoflHopoflHO 
H3-3a hx cjiy^afiHoro, HeperyjuipHoro pacnojioaceHHfl. 

H3BeCTeH 30HA flJM MHKpOCKOnHH aTOMHblX CHJI B BHfle HaHOTpySoK, HaHeceHHbix 
Ha KaHTHJieBep [6-8]. Czmaico, H3-3a OTHOCHTejibHO 6ojibiuoro pa3Mepa iio,hiic»kkh 30Hfl 
coaep»CHT HecKOJibKO HaHOTpy6oK (cm., HanpHMep, [8]), KaamaH H3 KOTopwx 
B3aHMOffeficTByeT c pa3HbiMH yMacncaMH HCcneayeMOH noBepxHO cth , npHBOflH k 
HajiojKeHHK) CHTHajiOB, qTO 3aTpyj5HfleT HHTepnpeTauino pe3yjibTaTOB. 

H3BecTeH cnoco6 H3roTOBJieHHJi yrjiepo,zmbix HaHOTpySoK, ocHOBaHHbifi Ha 
XHMHMecKOM oca^yxeHHH yrxiepoAa nyTeM pa3Jio>KeHHa yrjiepofl-coaep>Kamero coejomemm 
npH noBbiuieHHOfi TeMnepaType [9]. OflHaico, stot cnoco6 He o6ecneHHBaeT 
jioKanHSOBaHHoro o6pa30BaHHJi HaHOTpy6oK, mo flejiaeT ero He6naronpHaTHbiM h flna 

C03flaHHJI nOJieBWX SMHTTepOB, H flJIH C03flaHHH MHKpOCKOflHblX 30HflOB. 

B HacToameM H3o6peTeHHH npeaJiaraioTca KOHcrpyKUHH octphhhoh CTpyKTypbl 
juw ajieKTpoHHbix ycTpoficTB, cBo6o/mwx ot yica3aHHbix HeaocTaxKOB b ee npHMeHeHHJix b 
KanecTBe nojieBbix 3MHTTepoB h b KanecTBe 30haob ,zyw mhkpockoiihh aTOMHbix chji, a 
TaK»e cnoco6 H3roTOBJieHHa octphhhoh CTpyKTypbl, o6ecneiHBaiomHH jioicajiH30BaHHoe 
ocaagjeHHe HaHOTpyGoK, Heo6xo^HMoe asm co3aaHHa scf>cj) eKTHB h bix nojieBbix 3MHTrepoB 

H MHKpOCKOnHblX 30HAOB. 



nPEAIHECTBYIOmHK YPOBEHb TEXHHKH 






CYlUHOCTb H30EPETEHKH 
IlpeflJiaraeTCH ocrpHHHaa crpyKTypa juih ajieiapOHHbix HaHopa3MepHbix 
ycipoHCTB, co^epjKamaH no KpaiiHefi Mepe owy HaHOipy6Ky, 3aKperuieHHyio Ha 
nowioHace, npnqeM nofljioaoca pacnojioaceHa Ha flepacaTejie h npeflcraBJiaeT co6oh 
cnjiouiHoe MOHOKpHCTajumqecicoe ocrpHe cryneHqaTOfi 4>opMt>i, nepnemmicyjiapHoe 
^ep^caTenio. Hhjkhhh nacTb ocrpHa, npujieKamaa k ;xepjKaTejno, HMeer ceqeHHe, 
npeBwmaiomee ceqeHHe ero BepxHeu Macro, na KOTopofi 3aKpenjieHa HaHOTpy6xa, no 
MeHbinetf Mepe Ha nopaflOK BejiHqHHbi, npnqeM ocrpHe snHTaKcnajibHO flep»aTejno, 
KOTOpbifi BbinojiHeH H3 MaKpoaconHqecicoro MOHOKpHCTaiuia. B qacTHOCTH, aepxcaTejib 
npe^cTaBJiaeT co6oh njiacraHy Kpe\iHna, KOTopaa HMeer KpHCTanuiorpacJwqecKyio 
opHeHTau.HK> (111). 

HaHOTpy6Ka o6pa30BaHa yraepojroM h npescTaBJiaex co5oh coBOKynHOCTb 
aTOMHwx pjwob c ihcjiom He 6ojiee Tpex. B apyroM BapnaHTe HaHOTpy6Ka BbinojmeHa 
K0M6HHHpoBaHHoii H3 cjioeB pa3JiHHHbix MaTepHajioB, oahhm H3 KOTopwx aBJiaerca 
yrjiepofl, a jrpyrHM HHTpuzi 6opa h/hjih .zmcyjib^H^ MOJiH6,aeHa. Ocb HaHOTpy6KH 
OTKHOHeHa ot och ocTpna He 6ojiee qeM Ha 30°. 

OcTpHHHaa cTpyKTypa MoaceT 6bin> peajiH30BaHa b KaqecTBe noneBoro SMHrrepa 
flfta ajieKTpoHHbix npH6opoB. 

B ApyroM BapnaHTe ocipHHHaa CTpyKTypa mojkct 6bm> peajrn30BaHa b Kaqecrae 
30H«a fliw MHKpocKonHH aTOMHbix chji, npuqeM OHa coaepacHT OflHy HaHOTpySicy, a 
BepXHaa qacrb cnjioumoro MOHOKpHCTaJumqecKoro ocrpHa, Ha kotopom 3aKpenneHa 
HaHOTpy6ica, HMeer nonepeqHoe ceqeHHe MeHee 10 HaHOMeTpoB Ha npoTaxceHHH 10 
HaHOMeTpoB BepxHefi Macro ocrpHa. 

B /jaHHOM H3o6peTeHHH npennaraeTca TaiOKe cnoco6 H3roTOBJieHna octphhhoh 
crpyKTypbi ana 3JieKTpOHHbix HaH0pa3MepHbix ycTpoficTB Ha ocHOBe HaHOTpySoic nyrcM 
XHMHnecKoro ocajKaeHHH yraepofla H3 ra30Bofi (|>a3bi Ha nozuiOHacy, npnqeM noanoHacy 
H3roTaBJiHB aK)T b BHfle ocrpHa CTyneHqaTofi <J>opMbi anHTaKCHanbHbiM BbrpamHBaHHeM Ha 
aepacaTene. OcrpHe nepneHAHicyjiapHO flepacaTejno, a xHMHqecKoe ocaaczieHHe yrnepoAa 
npoBOflaT b sneKTpHqecKOM nojie, HanpaBJieHHOM BffOJib och ocrpHa. 

kpatkhK nEPEMEHb owryp 

Oht. 1. CxeMa octphhhoh CTpyKTypbi co cnnouiHbiM MOHOKpHCTaruiHqecKHM 
ocrpHeM-noflJioHacoH cryneHqaToii $opMbi: 

1 - BepXHaa qacrb ocrpHa; 2 - HHXHaa qacn> ocrpHa; 3 - flepacaTenb. 
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Oht. 2. CxeMa sjieiopo/moH cTpyicrypbi c nojieBbiM SMHTrepoM, o6pa30BaHHbiM 
yrjiepoflHWMH HaHOTpy6KaMH Ha BepuiHHax KpeMHHeBbix octphh: 1 - anon; 2 - 
ynpaBJWiomaH cexKa; 3 - ocrpHa; 4 - HaHOipy6KH; 5 - aepacaTejib. 

Oht. 3. CxeMa 30H«a fljia MHKpocKonHH aTOMHbix chji, y KOToporo 
qyBCTBHTejibHaa BepuiHHa o6pa30BaHa yrjiepojjHoii HaHOTpy6Kofi: 1 - flepacaTejib 
(KairomeBep); 2 - oopae; 3 - HaHOTpy6Ka; 4 - "SojrraiomHecH" XHMHHecKHe cbh3h 
yrJiepoflHofi h aH OTp y 6kh . 

Our. 4. MHKpo<|)OTorpa(t)H« cnjioiimoro KpeMHHeBoro octphh: chhmok b 
npocBe^HBaiomeM sjieicrpoHHOM MHKpocKone BbicoKoro pa3pemeHH5i. 

Oht. 5. Mracpo^OTorpa^HM peryjwpHoii CHCTeMbi HHTeBH/mbix KpHCTajuiOB 

KpeMHHH, 3nHTaKCHaJlbHbIX Aep5KaTeJTK) H3 MOHOKpHCTaiUlHHeCKOrO KpeMHHH opneHTauHH 

(111). Ha hx BepuiHHax bhahm 3aKpHCTajuiH30BaBiiiHeca nojiyc^epbi ("rJioSyjiw"), 
o6pa30BaHHbie KpeMHHeM h MeTaanoM-pacTBopHTejieM, o6ecneqHBaiomHM o6pa30BaHHe 

HHTeBHflHblX KpHCTaJIJIOB. CHHMOK BbinOJIHeH B paCTpOBOM 3XteKTpOHHOM MHKpocKone. 

Ohi\ 6. MHKpo4>OTorpa<|)H>i peryjrapHofi chctcmw HHTeBHjjHbix KpHCTajuiOB 
KpeMHHfl 6e3 rno6yji. 

Onr. 7. MHKpo4>OTorpa(J)HH peryjiapHofi CHCTeMbi ocrpHH KpeMHHfl. 

JIYHllIHH BAPHAHT PEAJ1H3AU > HH H30EPETEHRa 
Ha <3>Hr. 1 noKa3aHO MOHOKpHCTajuiHHecKoe ocTpne, KOTopoe npeflJiaraercH 
Hcnojib30BaTb b HacroameM H3o6peTeHHH b Kanecrae iiojjjiojkkh jvm co3flaHHa Ha HeM 
HaHOTpySoK. Bo3mo)kho HcnoJib30BaHHe peryjiapHOH chctcmh TaKHX ocipHH Ha 6oJibinofi 
njiomajiH b cjiynae nojieBbix SMHirepoB fljra nojiyneHHa 3HaHHT6JibHbix tokob hjih ,ojm 

H3rOTOBJieHHH nJIOCKHX 3MHCCHOHHMX flHCOHeeB, JIH60 HCnOJIb30BaHHe OflHHOHHOrO 
OCTpHH C MHHHMaJIbHblM pa3MepOM nJIOmajJKH Ha BepiIIHHe OCTpHfl JJJIH OCaHC^eHHfl 

HaHOTpySKH jvm MHKpocKonHH aTOMHbix chji, Tff.e TpeSyeTca eaHHH^Haji h aHOTpySica 
Manoro ceneHHfl. 

JljlSl TOrO HTC>6bI IlOBblCHTb 3(j>(j>eKTHBHOCTb nOJieBOH 3MHCCHH, SMHTTepbl AOJBKHbl 

6biTb pa3HeceHbi Ha 3HaqHTejibHbie paccroHHHfl jjpyr ot Jjpyra - Torjja sjiercrpHHecicoe 
none flaHHoro SMHTrepa He noflBep>KeHO bjihjihhk) coce/jHHX SMHirepOB, npnieM BbicoTa 

3MHTTepOB flOJDKHa 6bITb 60JIbUie HJIH CpaBHHMa C paCCTOHHHHMH MOKJiy hhmh. IIpHMep 

Taxofi ocrpHHHOH CTpyKTypw HJunocTpHpyeTCH Ha Onr. 2. 

/JpyroH npnivtep octphhhoh CTpyKTypw c HaHOTpySicaMH HJunocTpHpyercH Ha Oht. 
3. 3,«ecb HaHOTpy6Ka Hcnojib3yeTca b 30Hfle jjjm mhkpockoiihh aTOMHbix chji. OHa 
3aKpenjieHa Ha KpeMHHeBOM ocTpHe-noflJiOHace, o6pa3yiomeM e^HHoe snHTaKCHajibHoe 
uejioe c KpeMHHeBbiM ace MOHOKpHCTiuuiHHecKHM AepJKaTejieM- KaHTHJieBepoM. 
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MHKpo4>OTorpa4>Hfl Taxoro ocrpHH noxaaaHa Ha Oht. 4. Bnaroflapa MajiOMy 
pa,zmycy ero 3aKpyrjieHHH (oho MOHcer HMerb HaHOMerpHHecKHH pa,zwyc BepuiHHbi) 
cymecTByer B03M05KHOCTb co3flaBaTb Ha ero BepuiHHe euHHCTBeHHyio HaHOTpySKy, ito 
o6ecneHHBaeT o,imo3HaHHOcTb pe3ym>TaTa, HanpHMep, b Hccjie^OBaHHax TonorpacfmH 
(npO(J)HJia) noBepxHOCTeii, a Majibifi paunyc BepuiHHbi h aHOTpySKH o6ecneHHBaer 
BwcoKyro pa3peinaK>iuyio cnocoSHOcn, TaKoro 30H#a. 

Ha Oht. 5 npHBeaeHa mhkpochhmok peryjwpHofi chctcmw opneHTHpOB aHHbix 
MOHOKpHCTajuiHiecKHX ocrpHfi KpeMHHH, KOTopan cJiy^oiT fljw pa3MemeHHa Ha HHX 
HaHOTpy6oK. TaKyw cHCTeMy co3,naioT Ha MOHOKpHCTamiHiecKOM ,uep>KaTejie H3 KpeMHHH 
KpHCTajuiorpa<j)HHecKOH opneHTauHH (111) nyTeM BbipaujHBaHHH H3 napOBOH $a3bi no 
MexaHH3My nap-«HAKOCTb-KpHCTajui [10]. C stoh uejibio Ha yKa3aHHbifi flepacaTejib 
HaHocsT HacTHUbi Merajuia (HanpHMep, 30JioTa, Me^H, hhkcjih h flp), cnoco6Hbix 
pacTBopaTb KpeMHHH b 3HaqHTeiibHbix KOJiHiecTBax npH reMneparypax 8G0-9GG°C c 
o6pa30BaHHe\i Kanerib pacraopa KpeMHHH b pacnJiaBe MeTajuia. Ecjih b KaMepy, rfle 
pacnonoMceH HarpeTbiH KpeMHHeBbiH flep>KaTejib, bbccth, HanpHMep, napo-ra30Byio CMecb 
qeTbipexxjiopHCToro KpeMHHH h BO^opona, to npn yKa3aHHbix TeMnepaTypax peaKUHH 
npoTeKaer npeHMymecTBeHHO Ha noBepxHOCTH Kanejib (H3-3a KHHeroHecKHX 
orpaHHHeHHfi), pacTBop-pacnnaB OKa3biBaercH nepecbimeHHbiM OTHOCHTejibHO KpeMHHH, 
h36wtok KpeMHHH BbicaxcHBaercH Ha rpaHHue KanJiH c AepacaTejieM, h no^ KanJiefi 
o6pa3yeTCH HHTeBHAHbiK KpHCTarui ("cto;i6hk") KpeMHHH. Flo 3aBepuieHHH npouecca 

KpHCTaJIJIH3aUHH CHCTeMy OXJiaJKflaiOT, H COXpaHHBUJHeCH Ha BepUIHHe o6pa30BaBUIHXCH 

HHTeBHAHbix KpHCTajuiOB KanJiH 3aTBepfleBaK)T b BHzje nojiyc^epHiecKHX HacrHu, 
("rao6yji"), coctohiuhx H3 CMecH KpHCTajuiHTOB KpeMHHH h MeTajiJia-pacTBopHTejiH. 

3Ty rao6yjiy mobcho ynajiHTb, HanpHMep, xhmhicckhmh o6pa6oTKaMH b pa3Hbix 

peaKTHBaX. TaKHM o6pa30M MOJKHO IlOJiyHHTb HHTeBHJUibie KpHCTajUIbl KpeMHHH c 

nnocKHMH BepuiHHaMH, Kax noxasaHO Ha Oht. 6. Ohh MoryT anyacHTb asm oca^eHHH Ha 
hhx HaHOTpy6oK npn co3^aHHH noneBbix SMHirepoB. 

B apyroM BapnaHTe H3 chctcmw BbipameHHbix HHTeBHoHbix KpHCTaiuiOB KpeMHHH c 
noMombio cneunajibHoro xHMHHecKoro TpaBJieHHH mohcho co3Aan> cncreMy ocrpHH, 
H3o6paaceHHyK) Ha Oht. 7. Hx BepwHHa HMeeT crpyKTypy, no,uo6HyK> H3o6pa»ceHHOH Ha 
Oht. 5. 3th ocTpHH TaK»ce MoryT cjiyxHTb fljw ocaayieHHH Ha hhx HaHOTpy6oK, b 

qaCTHOCTH flJM MHKpOCKOnHblX 30HEIOB. 

riocjie Toro KaK co3flaHbi KpeMHHeBbie ocrpHH-noflJioKKH, Ha hhx ocaacaaiOT 
yrjiepoflHwe h aHOTpy 6kh H3 ra30BOH <J>a3bi, coaepHcamefi BO«opOfl h napoo6pa3Hoe 
coeflHHeHHe yrnepofla, HanpHMep sthjich, nponaH, MeraH h flp. OcaacAeHHe npoBOflHT b 
3JieKTpHiecKOM none, npHJiojKeHHOM nepneHflMKyjinpHO noAJioxKe, T.e. BAOJib och 




5 

ocrpHH. 3jieKTpHHecKoe nojie, KOHueHTpHpyacb y BepuiHH KpeMHHeBbix ocrpHfi, 
aKTHBH3HpyeT ocaaqjeHHe Ha hhx (Ha BepuiHHax) h aH OTpy 6 ok . 

Eme offnn <|>aKTOp, HanpaBJieHHWH Ha ynpaBJieHHe npoueccoM o6pa30BaHHH 
H3HOTpy6oK , coctoht b cne,iryiomeM . Jliw o6ecneHeHHa KOHTponHpyeMocTH b KOJiMHecrae 
h KaHecree HaHOTpy6oK hx ocaayjeHHe npoBOAHT b npHcyrcrBHH aTOMapHoro BOflopoaa. 
Ero hctohhhkom cJiyacHT HarpeToe flo bwcokhx TeMnepaTyp (1800 - 2200°C) t&ho, 
HanpHMep, ciwpajib H3 BOJib(J)paMa, TaHTana, JieHTa H3 rpacJwTa h pp. CHJibHO-Harperoe 
Teno npeBpamaer nacTb MOJieKyjwpHoro BOflopofla b aTOMapHbifi, KOTopbifi, Syaynn 
xHMHnecKH oieHb aKTHBHbiM, cnoco6eH B3aHMOAeHCTBOBaTb c yrnepoflOM HaHOTpy6oK, 
pacTBopjia ero, b oco6eHHOcra .HecjieKTHbie np hjio xceH hh . TaKHM o6pa30M bo3mo3kho 
yaajMTb KpHCTajuiorpa(J)HHecKH-HecoBepiiieHHbie ynacncH HaHOTpy6oK, npoBO^HTb hx 
cejieKHjno h t.,h. 
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OOPMYJ1A H30EPETEHKLH 

1. OcTpHHHaa crpyKTypa asm ajieKrpoHHbix HaH0pa3MepHwx ycrpoHCTB, 
coztepjKamaH no KpanHeif Mepe ojwy HaHOTpy6icy, 3aKpen/ieHHyio Ha no/yiojKKe, 
OTJiHMaiouiaHCH TeM, hto noaao^aca pacnojioaceHa Ha jjepjKaTejie h npeflCTaBJiaer co6ofi 
cnjiouiHoe MOHOKpHCTajuiHHecKoe ocTpne CTynenqaTofi (J>opMM, nepneHjoucyjiapHoe 
flepacaTejno, npnneM hh>khhh nacTb ocrpHa, npHJieacamaa k flepjicaTejno, HMeeT 
ceneHHe, npeBbiuiaiomee ceneHHe ero BepxHefi qacro, Ha KOTopofi 3aKpenjieHa 
HaHOTpy6Ka, no MeHbiueu Mepe Ha nopa^OK BejiHHHHbi, ocrpHe anHTaKCHajibHo 
flepacaTejuo, KOTopbifi BbinojiHeH H3 MaKpocKonHHecKoro MOHOKpHCTajuia. 

2. CTpyKTypa no n. 1, OTJiHHaioiu.asicsi TeM, hto flepacaTejn, npeflCTaBJineT co6oii 
njiacTHHy KpeMHHa. 

3. CTpyKTypa no n. 2, OTJinnaiomaHCH TeM, hto njiacTHHa KpeMHHa HMeeT 
KpHCTaJuiorpa4>HHecKyK5 opHeHTauHio (111). 

4. CrpyKTypa no jno6oMy H3 nn. 1-3, oxroiHaioiiiaflcsi TeM, hto HaHOTpy6Ka 
o6pa30BaHa yrjiepoaoM. 

5. CTpyKTypa no n. 4, OTJiunuiomasicsi TeM, hto HaHOTpy6Ka npeflcraBJiaeT co6ofi 
coBOKynHOCTb aTOMHbix paflOB c HHC.no m He 6ojiee Tpex. 

6. CTpyicrypa no jnoSoMy m nn. 1 - 3, OTJimaioiuaflCfl TeM, hto HaHOTpySKa 

BbinOnHeHa KOM6HHHpOBaHHOH H3 CJIOeB pa3JIHHHbIX MaTepHaJIOB, 0£HHM H3 KOTOpblX 

aBJiaeTca yrnepofl, a .npyrHM HHTpna 6opa h/hjih aHcyjib(|>HA MOJiH6#eHa. 

7. CTpyKTypa no jno60My H3 nn. 1 - 6, oxrumaiomaflcsi TeM, hto ocb h aHOTpy6KH 
OTKJioHeHa ot och ocTpHH He 6ojiee neM Ha 30°. 

8. riOJieBOH 3MHTTep flJM 3JieKTpOHHbIX npH6opOB, CO^ep>KamHH OCTpHHHyK) 

CTpyKTypy, OTJiHHaiouj,HHCH TeM, hto ocTpHHHafl CTpyKTypa BbinojineHa no jno6oMy H3 
nyHKTOB 1-7. 

9. 3oHfl jma MHKpocKonHH aTOMHbix chji, coaepxcauiHH OCTpHHHyK) CTpyKTypy, 
OTJiKHaromiiHCH TeM, hto ocrpHHHaa CTpyKTypa BbinonHeHa no jno6oMy H3 nyHKTOB 1 - 7, 
coflepJKHT oflHy HaHOTpy6Ky, a BepxHaa nacrb cnjiouiHoro MOHOKpHCTajuiHHecKoro 
ocTpHH, Ha kotopom 3aKpenJieHa h aHOTpy6Ka, HMeeT nonepenHoe ceneHHe MeHee 10 
HaHOMeTpoB Ha npOTHJKeHHH 10 HaHOMeTpoB BepxHefi nacra ocTpmi. 

10. Cnoco6 H3roTOBJieHH a octphhhoh CTpyKTypbi jyw 3JieKTpoHHbix 
HaHOpa3MepHbix ycTpoiicTB Ha ochobc yrjiepoflHbix HaHOTpySoK nyTeM xHMHHecKoro 
ocajKfleHHa yrnepo^a H3 BOflopofl-coflepHcaineii ra30BOH $a3bi Ha nofljioaacy, 
OTJiHHaiouuiHcn TeM, hto noflnojKKy H3 roTaB jihb aiOT b BH,n;e ocTpna cTyneHnaTofi (|)OpMbi 
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3nHTaKCHam>HfaiM BbipamiiBaHHeM na flepacaTejie, ocrpHe nepneitajncyjiflpHO aepacaTejiio, 
XHMHiecKoe oca»HeHHe yrjiepofla npoBOflaT b ajieiopHiecKOM nojie, HanpaBJiemiOM 
b,hojii» och ocrpiw, b npHcyrcTBHH axoMapHoro BOflopoaa. 

11. Cnoco6 no n. 10, oiyumaiomHHCsi TeM hto hctohhhkom aTOMapHoro BOflopo^a 
HBnaercfl tcjio, Harperoe ao TeMneparypM Bbiine 1500°C. 
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Pe<J>epaT 



IlpeflnaraeTCfl jxbohhsla ocrpHHHaji CTpyicrypa c HaHOTpySicaMH. HaHOTpy6KH 
co3flaioT Ha BepuiHHax MOHOKpHCTanjmqecKHx KpeMHHeBbix ocTpHfi cryneHiaTOH $opMbi, 
snHTaKCHajibHO npoaojixcaioiHHX MOHOKpHcrajuraHecKHH KpeMHHeBbiH flepacaTejib. B 
oflHOM BapnaHTe HaHOTpy6KH ccraflaiOT Ha opHeHTHpoBaHHbix CHcreMax ocipHfi; TaKHe 

ffBOHHbie OCTpHHHWe CTpyKTypbl MOiyr 6bITb HCIIOJIb30BaHM B nOJieBWX 3MHCCHOHHMX 

npH6opax. Bo BTopoM BapnaHTe HaHOTpySKH co3flaiOT Ha cjihhhhhom ocrpHe c m&hmmh 
pa3MepaMH BepuiHHHofi iuiomaAKH; Taxan ABOHHaa ocrpHHHaH cipyKTypa npHro^Ha jjjw 
Hcnojn>30BaHHfl b icaqecTBe 30ima b aTOMHO-cHJioBofi mhkpockoiihh. H3o6peTeHHe 
coffepiKHT TaiOKe cnoco6 roroTOBJieHHii ,dbohhoh octphhhoh CTpyicrypbi, KOTopbifi 
coctoht b xHMHiecKOM ocaxczieHHH yrjiepofla H3 napo-ra3oi?oH cmbck b sjieiopHHecKOM 
nojie b npHcyTCTBHH aTOMapHoro BO^opo^a. 



